The aim of this study is to describe the phenomenology of children with eyelid myoclonia with absences (EMA) in relation to EEG findings and diagnosis, with particular reference to the issue of self-induction. Case notes of all children with a diagnosis of EMA within a regional paediatric neurology clinic were identified. Each child was interviewed by a paediatric neurologist with or without a child psychiatrist and their EEG reviewed by a clinical neurophysiologist. Six patients (five female, one male) were identified. Clinical and EEG features and treatment responses were in keeping with the established literature. Five of the six patients demonstrated various compulsive or tic-like symptoms including premonitory sensations, compulsive, difficult to resist urges and a sense of relief associated with the absence attacks. Separate facial tics not associated with absences were also evident in at least two children. The argument that self-induction does not occur in EMA assumes its deliberate nature, which may not necessarily be the case for a proportion of these children. Compulsive 'self-induction' may be similar to the phenomenology described in Tourette's syndrome (TS) where individuals experience motor and vocal tics and obsessive compulsive symptoms. The relationship between this argument and EEG findings in EMA would presume that the initial eye ball roll/eye closure and eye blinking (tics seen in TS) are tic-like symptoms which cause the absences and discharges of EMA in those who are photosensitive. In this model the self-induction of discharges in an individual may or may not be deliberate, or even go unnoticed by the patient. The beneficial response of some so-called 'self-inducers' to the proconvulsive dopamine antagonists (commonly prescribed for TS) lends further support to this argument.
INTRODUCTION
Eyelid myoclonia with absences (EMA) is a syndrome not yet recognized by the International League Against Epilepsy (ILAE). It was initially described by Jeavons in 1977' and. the syndrome was further defined by Appleton er a12. It has been suggested that this is a common epilepsy syndrome which is frequently misdiagnosed in children as childhood absence epilepsy, despite its marked differences and characteristic features3q4. EMA is manifested by frequent typical absences with an age of onset around 2-5 years, which is earlier than other photic-induced epilepsies. The absences are brief, lasting 3-6 seconds. The characteristic clinical phenomenon is a brief episode of marked jerking of the eyelids with upward deviation of the eyes. The EEG shows polyspike wave discharges on eye closure that are not present in the dark. Some authors have reported 1059-131 l/98/030193 + 07 $12.00/O that the eyelid myoclonia occurs simultaneously with EEG discharges5, whilst other authors report that the EEG characteristics occur after eyelid myoclonia6. The eyelid myoclonia must be differentiated from eyelid flickering which may occur during absence seizures in childhood and juvenile onset absence epilepsies. Impairment of consciousness may be mild. Patients with EMA are highly photosensitive but absences may also occur both spontaneously and also on hyperventilation, associated with 3 Hz spike and wave discharges. Appleton' suggested that. spontaneous absences occur less frequently and are of a shorter duration than in typical childhood or juvenile absence epilepsies. There is some controversy regarding the incidence of generalized tonic clonic seizures in these individuals, with some authors reporting they are extremely likely to occur, particularly after sleep deprivation, fatigue or alcohol indulgence4, while other authors report them to be infrequen$.
It is known that a number of these patients can deliberately self-induce at least some of their seizures7, whilst other authors report that none of their patients has admitted to self-induction2*3. Slow eye closure with upward deviation of the eyes is known to be a precipitating move in self-induced epilepsies which is readily mistaken for a tic or an eyelid flutter accompanying an absence seizure. It is estimated that up to 30% of photosensitive patients may self-induce seizures7v8 and this behaviour appears to be prevalent not only amongst the learning disabled population but also in patients of normal or above average intelligence. Some patients admit to deliberate selfinduction to obtain a pleasurable sensation.
The authors report clinical and EEG findings in six children with EMA and discuss these findings in relation to the controversial issues of self-induction and whether eyelid myoclonia is caused by seizure discharge.
CASE REPORTS
Patient S S was referred at the age of nine with a 5year history of short unresponsive episodes lasting 2-3 s associated with eyelid myoclonia. These occurred particularly in bright light, in front of the television screen and up to 30 times daily. There were no atonic or limb myoclonic symptoms associated with these episodes. An exacerbation in the frequency of her absence seizures occurred at around the time of her menarche and she, now at the age of 13, reports a feeling of being 'drawn' towards the TV and feels unable to resist this urge. Prior to her seizure episode she describes an unusual feeling that she describes as a 'funny feeling in my head'. Following the absence she experiences a pleasurable sensation. She is often unaware of the absences or the eyelid myoclonia although admits the ability to induce a seizure deliberately. She experiences frequent eyelid myoclonia which is variably associated with an absence, and exacerbated by sunlight, tiredness and excitement. In addition when in bright sunlight she describes the urge to turn her head towards the sun. She has had several tonic clonic seizures lasting up to 10 minutes over the last few years always precipitated by television.
EEG confirmed striking photosensitivity and polyspike wave discharges occurring, particularly following eye closure both with and without intermittent photic stimulation (IPS) (Figs l-3 ). She had initially been commenced on sodium valproate at the age of four following the diagnosis of childhood absence epilepsy. Only a small improvement in the frequency of seizure was noted and subsequently carbamazepine was added to her drug regime with a concurrent reduction in the valproate dose. Her seizures worsened with a number of tonic clonic seizures occurring and the carbamazepine was discontinued. Shortly after this she received a diagnosis of EMA and was recommenced on valproate with little success.
S had a normal development following a full-term normal delivery. She was doing well at school, being top of the class in some subjects. Neurological examination was normal as was an MRI head scan. At interview, her mother was also noted to have eyelid myoclonia although no absences were detected. Mother also gave a past history of chronic motor tic disorder involving facial, neck and shoulder muscles.
Patient F F was referred at the age of 13 years having been found unconscious on two episodes in front of the TV. On examination she was noted to have myoclonic blinking and an EEG-confirmed marked photosensitivity and paroxysmal spike-wave discharges with both eye closure and eye opening with and without IPS. These discharges stopped with monocular occlusion. These episodes were very brief lasting only l-2 s and the patient herself was unaware of her absences. After a further tonic clonic seizure witnessed at the age of 16, she was commenced on sodium valproate. She reported no prodromal sensation or aura associated with either the absences or tonic clonic seizures. There was no evidence of any obsessive or compulsive behaviours and she reported no particular relief or pleasurable sensation following her seizures. Following commencement of valproate, she continued to have eyelid myoclonia, which was still present at interview at the age of 16, although the patient was unaware of them, but has had no further absences reported. At interview she also had other facial tics, particularly of eyebrows and one eyelid, which were clearly different from the eyelid myoclonia that she also demonstrated. She was unaware of these movements. There is no family history of epilepsy or tic disorder. F had a normal delivery and subsequent development and is progressing well at college.
Patient H
At the age of 13 years H had her first generalized tonic clonic seizure whilst sitting in front of the television and from the age of 14 has been aware of blank episodes. These only last a couple of seconds, occur five to six times per day and are particularly associated with bright lights or a computer screen. She initially received a diagnosis of juvenile absence epilepsy and was commenced on sodium valproate. Following an initial improvement, the frequency of her absence seizures escalated. A further EEG revealed H to be markedly photosensitive with spike and poly-spike discharges associated with eye closure. Eyelid myoclonia was noticed both clinically and on EEG following eye closure. After an increase in sodium valproate, H now only has absences just prior to her menstrual period when she may have between 10 and 20 episodes in one day. She is often unaware of her absences or eyelid myoclonia. She does not experience any premonitory sensations or urge prior to her absence but does describe a pleasurable sensation of relaxation following the episode. She had no other evidence of a tic disorder, no family history of tic disorder or epilepsy. She had a full-term normal birth with normal development and is doing well at college. Neurological examination was normal.
Patient K K was referred at the age of 4 years after several blank episodes with eyelid flickering had occurred while she was standing next to the TV with her nose pressed up against the screen. She was unable to prevent herself from performing this behaviour and could
give no explanation for it: Her mother described her as 'hypnotized and drawn towards the TV'. K said that her eyes seemed to like the sensation, that she couldn't stop herself and that it gave her a 'funny feeling inside my head and tummy'. An EEG performed at this time indicated that she was highly photosensitive and demonstrated spike and wave discharges. She was not commenced on medication at this time, but after a generalized tonic clonic seizure a couple of years later, after switching on the television, she was started on sodium valproate. At this time her EEG showed marked poly-spike and wave discharges and photosensitivity with 20 seizure events reported in 8 minutes. The discharges occurred following eye closure both during and without IPS and were attenuated by monocular occlusion. She was also noted to have eyelid myoclonia without discharge activity. K was also noticed to have several facial and eye-blinking tics and fulfilled criteria for a separate chronic tic disorder. There appeared to be no family history of tic disorder but a maternal female first cousin has a history of tonic clonic seizures with absences and another maternal female first cousin is known to be photosensitive on EEG. K had an entirely normal birth with normal subsequent development and no past medical history of note. At the age of 11 she is doing well at school, has improved with Patient N N's symptoms began around the age of 18 months with recurrent falls and by 21/2 years he was experiencing blank spells, was noted to roll his eyes up and flicker his eyelids especially in sunlight or when faced with a plain bright wall. These episodes lasted several seconds, occurred up to 30 times per day and by the age of three he was able to describe that he felt more relaxed and happier after these episodes. He had no other myoclonic symptoms associated with these episodes. An EEG performed at this time revealed bursts of bilateral spike and wave activity and marked photosensitivity. He received a diagnosis of childhood absence epilepsy but his symptoms were unsuccessfully controlled with either ethosuximide, sodium valproate or phenytoin or a combination of these. At the age of 11 he was having atonic seizures with absences most days and a video recording demonstrated him playing football in the sun followed by an episode of eyelid myoclonia lasting 2-3 s associated with an absence. He was recommenced on sodium valproate to L. Kent et al which ethosuximide was added after failing to control his symptoms. He experienced marked tremor with sodium valproate which was reduced and lamotrigine introduced. He was given a diagnosis of EMA and at the age of 14 years is still having frequent episodes of eyelid myoclonia although no longer appears to have absences. N has always been unaware of his episodes of EMA or the eyelid myoclonia alone. A recent EEG whilst on ethosuximide, sodium valproate and lamotrigine has demonstrated that he is no longer photosensitive.
Patient D
By the age of 18 months this girl was having blank spells lasting 2-3 s occurring up to five times daily, associated with eyelid myoclonia and noted to be worse in sunlight. She gave no history of atonic seizures or limb myoclonia. By the age of five she was also able to describe a premonitory sensation prior to her seizure as a 'funny feeling'. An EEG demonstrated high amplitude poly-spike and wave discharges associated with eye closure which disappeared on eye opening and photosensitivity. Eyelid myoclonia was noted in association with these discharges although the exact timing was not recorded. She had a poor response to sodium valproate, carbamazepine or ethosuximide alone and she was commenced on sodium valproate, ethosuximide and clonazepam in various combinations also with little success. A combination of valproate and vigabatrin also proved to be ineffective but valproate with lamotrigine has had some effect in reducing her absences, although she is still having around two or three per day. She had a normal full-term birth with normal subsequent development although she is now beginning to fall behind with her school work. Neurological examination was normal, CT head scan was normal and she has no family history of note.
DISCUSSION
The six children studied here have both clinical and EEG features of eyelid myoclonia with absences in keeping with the established literature. Five of the six were female, and four of the six presented with an early age of onset (under 5 years of age). A delay in diagnosis was not uncommon with diagnoses of childhood absence epilepsy or juvenile absence epilepsy typically being made initially. On EEG all the children were markedly photosensitive. The boy (N) at the age of 14 appears to no longer be photosensitive on treatment which is encouraging since it is generally believed that EMA is probably a lifelong condition. The EEGs of the girls were reported as demonstrating spike or poly-spike discharges, particularly with eye closure. Some of these were during IPS and were also associated with observable eyelid myoclonia. Where included in the EEG protocol, monocular occlusion attenuated the discharge activity.
All the children were reported as having had normal deliveries with normal subsequent development. However, two children (D and N) are experiencing difficulties in their concentration which is affecting their schoolwork. None of the children reported has behavioural, conduct or emotional disorders. Neurological examination was normal in all children in addition to neuroimaging studies, when performed.
EMA is typically associated with a poor treatment response. Three of our children, all girls, remain only on monotherapy with sodium valproate. However, these three children are still having episodes of EMA. The other three children have had various combinations of drug treatment although lamotrigine has been a useful drug in these children.
Many of the symptoms described by patients with EMA are similar in character to those described by patients with Tourette's syndrome (TS). This is a disorder of multiple motor tics with one or more vocal tics lasting for more than 1 year. The majority of patients also describe obsessive-compulsive features. A number of our patients with EMA, in addition to various patients cited in the literature, report feeling drawn towards light sources such as bright sunlight or TV, unable to explain why they feel drawn but feel this is an urge which they cannot resist. Kobylski and Licamele' describe a similar phenomenon in two children with TS who demonstrated compulsive gazing at the sun which they felt unable to resist despite experiencing pain. In addition, like TS, a number of our cases report some premonitory sensations such as 'a funny feeling in my head and tummy' from a young girl, and some report a sense of relief or reduction in anxiety following their episode of EMA. A number of patients with EMA, including those described here, report that they are unaware of their eyelid myoclonia whether or not it is associated with an absence seizure and the boy in this series has never had any awareness. This is similar to the phenomenology described by some individuals with tic disorders who are often unaware of their tics. In keeping with the experience of patients with tic disorders, many individuals with EMA are also socially embarrassed by their condition and are relieved when their symptoms improve following treatment.
Bearing these similarities in mind, it is interesting to note that two of our children also fulfilled criteria for a separate tic disorder and one child had a maternal history of chronic tic disorder. Appleton' has argued that deliberate self-induction is unlikely in children as young as 1 or 2 years of age, but tics may well occur at this age. It would therefore not be surprising if tic-like 'self-induction', which would not necessarily be deliberate and would probably go unnoticed by some patients, did occur in young children.
The issue of self-induction associated with EMA remains controversial not least because of the ambiguous use of the term within the literature. Selfinduction may imply the deliberate and wilful attempt to induce seizures by a conscious mechanism for some purpose, e.g. to relieve boredom, to gain attention or to achieve a pleasurable sensation. It is well known that some patients with photosensitivity do self-induce seizures by either waving their fingers in front of their eyes or by repetitive eye blinking which may resemble eyelid myoclonia. Alternatively, selfinduction may be used to describe any eyelid movements that are not generated by a cortical discharge, whether the patient is aware of these movements or not, which causes the IPS responsible for the absence.
Binnie" argues that self-induction and eyelid myoclonia may be behaviourally indistinguishable, that Eyelid myocionia with absences: phenomenoiogy in children the syndromes may co-exist such that absences with eyelid myoclonia may be self-induced. However, Appleton et aL2 and Panayiotopoulos er al." argue that eyelid myoclonia is not a manoeuvre for self-induced seizures in EMA and that in patients with EMA eye closure in the presence of light will be more likely to precipitate a seizure than IPS, so therefore, the argument follows, patients with EMA do not need IPS, as would occur with deliberate eye-blinking, to induce their seizures. Deliberate blinking to induce EMA is indeed unlikely in view of the different EEG patterns of typical eye-blinks and the eye movements associated with eyelid myoclonia and the absence of cortical discharge following typical eye-blinks. Panayiotopou10s et al." also report that slow eye closure may occur with EMA but that this is not a manoeuvre for self-induction as it often occurs towards the end of a discharge or between clusters of seizures. They argue that slow eye closure as a manoeuvre for selfinduction in EMA is unlikely as there is no evidence to suggest that slow speed or force of the closing of the eyes potentiates the EEG discharges. These authors also argue that the eyelid myoclonia is an ictal manifestation occurring simultaneously with the seizure discharge. These arguments assume-induction to be deliberate on the part of the individual and do not allow for the possibility that the phenomenon of eyeball roll and closure and eyelid myoclonia need be neither an expression of seizure discharge nor under the conscious voluntary control of the individual. The fact that these movements can be simulated deliberately does not necessarily imply that they are always deliberate. This is demonstrated amply by the ability of individuals with tic disorders who, although they may often be unaware of their tics, can demonstrate them to command.
The argument that some patients with EMA may in fact have a tic-like disorder would presume that the initial eyeball roll and eyelid movements were ticlike symptoms (tics known to occur in tic disorders) which generate the eye closure and IPS, which in turn stimulates absence seizures in those who are photosensitive. This hypothesis argues that the observed eyelid myoclonia occurs prior to seizure discharge. The finding that some patients demonstrate eyeball roll and closure with eyelid myoclonia, during IPS, which is not deliberately induced, with no associated seizure discharge on EEG (Fig. 4) also lends support to the argument that the eyelid myoclonia is not itself a cortical seizure event.
In summary, we would suggest that some patients with EMA are actually demonstrating tic/compulsivelike symptoms similar to those described in Tourette's
